Abstract. The paper proposes a mixed integer programming model based on rough set to evaluate the students' grade with the interactive teaching records. Firstly, data preprocessing is performed by multiple imputation and correlation analysis using principal component analysis (PCA) to dispose data. Secondly, a mixed integer programming model based on rough set is established. Then this paper makes the comparison with the K-means clustering analysis method based on rough set. The empirical research result shows proposed model is feasible.
Introduction
The attendance of students is an important factor that affects the teaching quality. The traditional teaching modes only evaluate the students' grade with the test achievement. However, the test performance may not reflect the true level of students. Some related research developed different methods to analyze the problem. Some scholar tried to extend the application of rough set theory [1] . Data mining is the process of finding hidden, valuable, and ultimately evolving knowledge from a large number of complex structured data [2] . But the rough set for data is sensitive to noise and error information [3] , so this paper will use the linear programming model for data which has ability for the noise resistance. In the paper, a mixed integer programming model based on rough set to evaluate the students' performance. And the result show that the model has higher accuracy.
The Basic Theories and Definition
The auto-record attendance data set comes from the students who attend the test course. The data include the time information, the location information, the attendance information and the performance information. The attendance of different students leads to a large number of missing values in the original data set. For lack of sample data, this paper adopts the method of multiple imputations. Strong correlation attributes will affect the effectiveness and efficiency of the data. Mining model based on principal component analysis was to reduce the dimension of data.
Rough Sets
The theory of rough sets is established on a information system: IS=(I,A), where I is discourse domain, A is attribute sets,I and A are both nonempty finite set.When the information system meets the conditions: 
Linear Programming
The theory of planning is a commonly used theory in the field of operations research, which is to seek the best solution according to a preset goal under certain conditions [4] .In recent years, some scholars Ozsan O. [5] , Gu shigeharu [6] Gong Qinghua [7] et al, put forward the theory of application of linear programming. Linear programming (LP) model mainly includes two parts: function and constraints, the following is a general mathematical model of linear programming: Objective function: max (or min) y =c 1 x 1 +c 2 x 2 +….+c n x n (4) Constraints: Subject to:
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Rough Set Model Based on Mixed Integer Programming
In this paper, the method to overcome the weakness of the rough set model for the noise data is to combine the rough set model with the linear programming model with strong resistance to noise data. Zhang et al [8] proposed a multi-objective linear programming method based on rough set to solve the classification problem in data mining domain. On the basis of the research of Zhang, Chen [9] improved the model, and applied the improved multi-objective linear programming model based on rough set to predict the hot spots of protein interaction. A rough set optimization model based on mixed integer programming is established. In the past, the rough set model, which is considered as a nonlinear one, is described as linear model in this paper for the first time. It is also an innovation of this paper. The rough set model based on mixed integer programming is the process of dividing the rough set attribute set to the domain by using mixed integer programming. In this model, the number of samples in the determination region is set as the objective function of the planning model. The process of selecting the attributes of the attributes of the model and the partition of the attribute set to the field of theory are based on the maximization of the objective function.
Step 1: Defining the collection and parameters of the model I: Domain of sample; sl c : 0 or 1.If sl c =1, the attribute c of the condition attribute set is chosen as the new conditional attribute to participate in the division of the field. Otherwise, the choice of attributes has little effect on the establishment of decision rules, and is removed from the condition attribute set. q ik : 0 or 1. If q ik =1 is the sample point a in the approximate equivalence class k, on the contrary, the sample points do not belong to the approximate equivalence class.
ss ijc : 0 or 1. For any two sample points in the universe, as well as any attribute of the conditional attribute set, if ss ijc =1, then the value of the sample points i and j on the property to meet the corresponding similarity threshold.
Q k : The number of sample points in the approximate equivalence class k obtained by the partition of the set of conditional attributes.
w_d ij , sl d ', q ik ', ss ijd ', Q k ' are same as above. They are for decision attribute set. e ikk' : 0 or 1. For arbitrary sample points in the universe ,approximate equivalence class of conditional attribute set k and approximate equivalence class of decision attribute set k'. If e ikk' =1, The sample points belong to the approximate equivalence class k of the condition attribute set and belong to the approximate equivalence class of the decision attribute set k'. E kk' : It belongs to the approximate equivalence class of conditional attribute set k and also belongs to the approximate equivalent class k' of decision attribute set. f k :0 or 1.If f k =1, the number of sample points in the approximate equivalence class k of conditional attribute set satisfies the minimum support threshold. Approximate equivalence class can be a lower approximation set. Opposite, it can not be. L kk' :0 or 1.If L kk' =1, the approximate equivalence class k of kc is the lower approximation set of k', which is an approximate equivalent class of k d .
Y k : If the approximate equivalence class k of k c is the lower approximation set, Y k is the number of sample points in the lower approximation.
Step 2: Mathematical programming model (MILP)
Subject to: 
The condition attribute set composed of the auto-record parameters of the students by means of dimension reduction includes 15 principal component attributes. Based on the mixed integer linear programming and rough set, the model of students' attendance parameters can be further screened to eliminate the attributes that have little influence on the accuracy of the performance system. Based on the K-means clustering method, a mathematical model is proposed to study the relationship between the attendance parameters and the performance grade. The Table 1 shows the accuracy of the two mathematical models. It can be concluded that the accuracy of the model based on rough set and clustering is 0.68. Based on MILP and rough set, the accuracy of the model is 0.97, which is more accurate than the rough set and clustering based model.
Conclusion
The relationship between the attendance parameters and the performance level of students can be realized by data mining method. The rough set in the application of the maximum limit for noise data is sensitive, and mixed integer linear programming can cover the shortage well. In this paper, after data preprocessing, a mixed integer linear programming model based on rough set is established to find the relationship between the attendance parameters and the performance level. Compared the K-means clustering algorithm based on rough sets, from the results listed in table 1,mixed integer linear programming based on rough set has higher precision. The mathematical model will have some guiding significance for interactive teaching performance evaluation.
